Vitamin E supplementation protects oxidative stress during arsenic and fluoride antagonism in male mice.
Arsenic and fluoride are common environmental contaminants. Coexposure to these elements can occur through groundwater. We investigated the effects of sodium meta arsenite (50 mg/L in drinking water) and sodium fluoride (50 mg/L in drinking water) individually and in combination. Biochemical parameters suggestive of alterations in heme synthesis pathway, oxidative stress in liver and kidneys, and concentration of essential metals in blood and soft tissues were studied in Swiss albino male mice given the chemicals for 3 weeks. The possible beneficial effect of vitamin E administration (25 mg/kg, oral, alternate days after arsenic/fluoride exposure) on the above variables was investigated. Exposure to arsenic or fluoride caused a significant depletion in blood delta-aminolevulinic acid dehydratase (ALAD) activity, platelet counts (PLT), and glutathione (GSH) level. Blood white blood cell (WBC) counts also decreased. These changes were accompanied by increased reactive oxygen species (ROS) levels. Arsenic and fluoride exposure led to a significant depletion of super oxide dismutase (SOD) activity with no effect on catalase and glutathione peroxidase (GPx) activities. Combined exposure to these toxicants had no synergistic effect on blood ALAD activity and WBC counts, and the effects seen appeared to result predominantly from arsenic. Hepatic catalase activity, on the other hand, increased significantly on exposure to arsenic and fluoride. There was only moderate antagonistic effect on arsenic and fluoride concentration in blood and liver, and kidney arsenic concentration was less pronounced during coexposure compared with arsenic alone. Interestingly, fluoride concentration showed less pronounced uptake during concomitant exposure compared with fluoride exposure alone. Vitamin E supplementation during coexposure to arsenic and fluoride provided only moderate recovery in the altered antioxidant enzymes and in depleting ROS level, but the altered essential metal concentration, particularly calcium level, responded more favorably to vitamin E administration. It can be concluded from the current study that (i) coadministration of arsenic and fluoride was less toxic to the animals compared with individual toxic effects of these toxicants, and (ii) vitamin E supplementation during coexposure had only limited additional beneficial effects in restoring altered biochemical variables, maintaining pro-oxidant/antioxidant balance, and reducing body arsenic store but plays a significant role in maintaining essential metal balance.